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(54) Recording medium cartridge with spring 

(57) A cartridge includes a housing having a 
medium chamber defined therein for accommodating 
the recording medium and also having at least one 
access opening defined therein, a slide shutter slidably 
mounted on the housing for movement between an 
opened position in which the access opening is opened 
and a closed position in which the access opening is 
closed, and a biasing member for biasing the slide shut- 
ter towards the closed position. The biasing member is 

Fig. 1 



sed shutter 

in the form of a twin-coiled torsional spring including first 
and second coils connected together by means of a 
bridge and first and second spring arms extending out- 
wardly from the first and second coils, respectively. The 
first spring arm has a free end engaged to the slide 
shutter and the second spring arm has a free end 
engaged to a portion of the housing. 




BNSDOCID: <EP 0944083A1J_> 



1 



EP 0 944 083 A1 



2 



Description 

BACKGROUND OF THE INVENTION 

(Field of the Invention) 5 

[0001] The present invention relates to a cartridge 
accommodating therein an information carrier medium 
which may be a length of magnetic recording tape, a 
magnetic recording disc, an optical disc or a magneto- 10 
optical disc. 

(Description of the Prior Art) 

[0002] The cartridge for accommodating the informa- 15 
tion carrier medium is currently available in various 
types. Of those types, the present invention pertains to 
a single-reel tape cartridge generally used in associa- 
tion with a computer for data back-up purpose, a com- 
pact two-reel tape cartridge generally known as a DAT 20 
(digital audio tape) cartridge, and a disc cartridge. In 
any event, the present invention is applicable to any 
type of cartridge having a spring-biased slide shutter. 
[0003] As is well known to those skilled in the art, the 
single-reel tape cartridge comprises a generally rectan- 25 
gular box-like housing having top and bottom panels 
and a peripheral wall Including front, rear and side walls 
and joining the top and bottom panels together with a 
tape chamber defined therein. The front wall has an 
access opening defined therein, through which a length 30 
of magnetic recording tape wound around a single reel 
within the tape chamber is selectively drawn outwardly 
and retracted into the housing. The access opening is 
normally closed by a shutter carried by the housing. 
[0004] In this single-reel tape cartridge, the Japanese 35 
Laid-open Patent Publication No. 8-63940 discloses the 
shutter that is pivotally supported and is normally 
biased by a single-coiled torsional spring towards a 
closed position in which the access opening is closed. 
Although any possible ingress of dusts into the tape 40 
chamber is effectively and advantageously avoided, the 
pivotally supported shutter poses a problem in that 
when the shutter is opened against the biasing force of 
the torsional spring, the shutter protrudes a considera- 
ble distance outwardly of the housing, particularly out- 45 
wardly from the front wall of the housing. Considering 
that opening of the shutter is mainly required when the 
tape cartridge is loaded in a tape drive, the freedom of 
disposition of a tape loading mechanism and a tape 
transport mechanism in the tape drive is limited and a so 
relatively large space has to be secured within the tape 
drive to accommodate the shutter then in the opened 
position. This not only restricts the freedom of design, 
but also hampers downsizing and simplification of the 
tape drive and increase of the tape transport speed. 55 
[0005] In an attempt to simplify the structure of and 
improve the function of the tape drive, the inventors of 
the present invention have examined the possible use of 



a slide shutter supported for sliding motion between 
opened and closed positions along the front wall of the 
cartridge housing. In principle, the slide shutter can 
make use of a support structure similar to that used in 
connection with a protect notch that is used in the stand- 
ard tape cartridge for avoiding an inadvertent erasure of 
information recorded on the length of magnetic tape. 
[0006] However, in the case of the single-reel tape 
cartridge, a free end of the length of magnetic tape 
wound around the single reel has to be retained at a 
predetermined location inwardly of the housing and 
adjacent the access opening together with a retainer pin 
around which the free end of the magnetic tape is 
secured. Accordingly, when the slide shutter is applied 
to the single-reel tape cartridge the access opening 
must have a substantial width as measured in a direc- 
tion along the front wall of the housing so that a tape 
loading element in the tape drive which serves to draw 
the magnetic tape outwardly or allow the magnetic tape 
to be withdrawn into the housing can move without 
being interfered by any other obstruction. This corre- 
spondingly results in necessity of the slide shutter to 
travel an increased stroke between the closed and 
opened positions. 

[0007] When it comes to the slide shutter required to 
travel a substantial distance between the closed and 
opened positions, difficult would be often encountered 
in choosing the biasing member for biasing the slide 
shutter normally towards the closed position and, also, 
optimizing the biasing force of such biasing member 
regardless of the position thereof between the closed 
and opened positions. Specifically, if the stroke of move- 
ment of the slide shutter between the closed and 
opened positions is of a small distance, the use of the 
standard single-coiled torsional spring would work suffi- 
ciently, provided that the wire forming the torsional 
spring and/or the number of turns of the single coil in the 
torsional spring are properly chosen and adjusted. 
[0008] However, if such torsional spring is used in 
association with the increased stroke of movement of 
the slide shutter, the single-coiled torsional spring of a 
given size would exerts an insufficient biasing force with 
the spring arms expanding in respective directions away 
from each other. In other words, for a given size and 
design of the single-coiled torsional spring, the use 
thereof in association with the slide shutter is limited 
where a substantially equal quantity of the biasing force 
is desired or required regardless of the position of the 
slide shutter. 

[0009] In addition, where the single-coiled torsional 
spring is used in the single-reel tape cartridge in an 
erected fashion with the spring arms extending in a 
plane parallel to the plane of the access opening or the 
front wall of the cartridge housing of a size so standard- 
ized that the cartridge can be compatible with any of the 
existing tape drives of different makes, the spring arms 
must have a limited length that is smaller than, for exam- 
ple, the thickness of the cartridge. Accordingly, the use 
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of the slide shutter in the single-reel tape cartridge 
would pose a problem in that the distance of expansion 
of the spring arms in the respective opposite direction 
would be unable to cover the entire stroke of movement 
of the slide shutter. 

[001 0] Another problem associated with the increased 
stroke of movement of the slide shutter lies in that since 
the spring arms must be of a type capable of resiliently 
displacing or expanding a correspondingly increased 
distance relative to each other in the respective direc- 
tions opposite to each other, the single-reel tape car- 
tridge would exert the considerably varying biasing 
force. For this reason, even though the single-coiled tor- 
sional spring could successfully used in the single-reel 
tape cartridge, it is apparent that the biasing force 
exerted on the slide shutter in the closed position and 
that on the slide shutter in the opened position give rise 
to a considerable difference, and therefore the single- 
coiled torsional spring tends to be deteriorated when 
used for a prolonged period of time. 
[0011] The extent of change of the biasing force 
exerted by the single-coiled torsional spring may be 
reduced if the number of turns forming the single coil in 
the torsional spring is increased. However, the 
increased number of the turns of the coil results in a cor- 
responding increase of the axial length of the coil, 
requiring a relatively large space for installation in the 
cartridge housing, which in turn results in increase of 
the size of the cartridge housing. 
[0012] In any event, the use of either the compression 
spring or the tension spring even though having a small 
diameter does not contribute to reduction in space 
required for installation thereof and, hence, the size of 
the cartridge housing. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, the present invention has for its 
essential object to provide an improved recording 
medium cartridge of a type utilizing a slide shutter in 
combination with a twin-coiled torsional spring for bias- 
ing the slide shutter towards the closed position with a 
substantially equal quantity of the biasing force availa- 
ble throughout the entire stroke of movement of the 
slide shutter and regardless of the position of the slide 
shutter. 

[0014] To this end, the present invention provides a 
cartridge including a housing having a medium cham- 
ber defined therein for accommodating the recording 
medium and also having at least one access opening 
defined therein, a slide shutter slidably mounted on the 
housing for movement between an opened position in 
which the access opening is opened and a closed posi- 
tion in which the access opening is closed, and a bias- 
ing member for biasing the slide shutter towards the 
closed position. The biasing member is in the form of a 
twin-coiled torsional spring including first and second 
coils connected together by means of a bridge and first 



and second spring arms extending outwardly from the 
first and second coils, respectively. The first spring arm 
has a free end engaged to the slide shutter and the sec- 
ond spring arm has a free end engaged to a portion of 

5 the housing. 

[0015] The cartridge referred to above may be either 
the single-reel tape cartridge comprising a single reel 
rotatably housed therein and around which a length of 
magnetic recording tape is wound, or a disc cartridge 

w comprising an information carrier disc such as a mag- 
netic disc, an optical disc, or a magneto-optical disc, 
rotatably housed therein. 

[0016] In the case of the single-reel tape cartridge, a 
generally elongated retainer member to which a free 

15 end of the magnetic recording tape is anchored. The 
retainer member is held at a retracted position inside 
the housing adjacent the access opening when the slide 
shutter is in the closed position, so that when the single- 
reel cartridge is loaded in a tape drive, the slide shutter 

20 is opened to allow a tape loading element of the tape 
drive to make access to the retainer member. 
[0017] Preferably, the single-reel tape cartridge com- 
prises the housing including a front wall and a guide wall 
confronting to and spaced a distance from the front wall 

25 inwardly of the housing. The front wall and the guide 
wall cooperate with each other to define a guide groove 
in which the slide shutter is slidably received for move- 
ment between the opened and closed positions. The 
twin-coiled torsional spring is preferably accommodated 

30 within a portion of the guide grooves on one side of the 
opened position of the slide shutter opposite to the 
closed position thereof, with the first and second spring 
arms extending in a plane substantially parallel to any 
one of the front and guide walls. 

35 [0018] Preferably, the slide shutter is in the form of a 
generally rectangular plate including a rectangular shut- 
ter body for selectively opening and closing the access 
opening and an lateral extension formed integrally with 
the rectangular shutter body so as to extend from one of 

40 opposite ends of the shutter body that is adjacent the 
opened position of the slide shutter. The rectangular 
plate may have one corner area depleted to define a 
cutout at a location above the lateral extension for 
accommodating the twin coils of the torsional spring 

45 when the slide shutter is moved to the opened position 
to thereby avoid interference with the coils of the tor- 
sional spring. 

[001 9] That portion of the housing may have a first slot 
defined therein for receiving the free end of the second 

so spring arm and the slide shutter has a second slot 
defined therein for receiving the free end of the first 
spring arm, at least one of the first and second slots 
extending in a direction generally perpendicular to a 
direction of movement of the slide shutter. 

55 [0020] In the case of the disc cartridge, the housing 
includes first and second panels opposite to each other 
joined together by means of a peripheral wall with the 
medium chamber defined therebetween, with the 
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access opening defined in at least the first panel. Alter- 
natively, the access opening may be defined in each of 
the first and second panels in alignment with each other 
so that information can be recorded on or read from 
both surfaces of the disc. 5 
[0021 ] The slide shutter used in the disc cartridge may 
be of a generally U-shaped configuration including first 
and second shutter areas and a connecting wall con- 
necting the first and second shutter areas together, in 
which case the slide shutter is mounted exteriorly on the 10 
housing for sliding movement between the opened and 
closed positions with the first and second shutter areas 
lying parallel to the first and second panels of the hous- 
ing. The access openings are closed respectively by the 
first and second shutter areas when the slide shutter is 75 
in the closed position, but opened when the slide shutter 
is in the opened position. 

[0022] Also, preferably, the connecting wall of the slide 
shutter may have a spring catch formed integrally there- 
with so as to protrude inwardly of the housing and the 20 
free end of the first spring arm is connected with the 
spring catch in the connecting wall, whereas the free 
end of the second spring arm is connected to one of 
corner areas of the housing adjacent the opened posi- 
tion of the slide shutter. 25 
[0023] The twin-coiled torsional spring used in the 
disc cartridge is preferably accommodated within a void 
space generally available at such one of the corner 
areas of the housing with the first and second spring 
arms extending generally parallel to any one of the first 30 
and second panels and towards a portion of the periph- 
eral wall of the housing over which the slide shutter 
straddles. By so doing, the first and second spring arms 
can be brought close to each other when the slide shut- 
ter is moved to the closed position, but can be resiliency 3s 
separated away from each other when the slide shutter 
is moved to the opened position. This twin coils of the 
torsional spring may, when the slide shutter is in the 
closed position, be positioned in abutment with another 
portion of the peripheral wall of the housing which lies 40 
substantially perpendicular to the first-mentioned por- 
tion of the peripheral wall of the housing. 
[0024] Thus, according to the present invention, the 
twin-coiled torsional spring can advantageously be 
accommodated within a relatively small space, for 45 
example, a space delimited by the thickness of and 
between the front and guide walls of the single-reel tape 
cartridge housing, or a space delimited by the thickness 
of the disc cartridge housing, without incurring increase 
in size of the cartridge housing. 50 
[0025] Considering that the twin-coiled torsional 
spring makes it possible to secure a required number of 
turns of each of the coils, the torsional spring can be 
effectively utilized in association with the increased 
stroke of movement of the slide shutter with the extent 55 
of change of the exerted biasing force reduced advanta- 
geously. Accordingly, the torsional spring employed in 
the present invention can be used and work for a pro- 



longed period of time. 

[0026] The presence of the two coils in the twin-coiled 
torsional spring is effective to reduce the length of each 
coil as compared with the single coil in the single-coiled 
torsional spring for a given quantity of the biasing force 
exerted, and this in turn makes it possible to install the 
twin-coiled torsional spring within a limited available 
space such as described above. 
[0027] When the twin-coiled torsional spring is used in 
the single-reel tape cartridge and is accommodated 
within the space between the front and guide walls of 
the cartridge housing as hereinbefore described, the 
torsional spring behaves in the following manner. When 
the slide shutter is held in the closed position, the spring 
arms of this torsional spring expand a maximum dis- 
tance away from each other, but as the slide shutter is 
moved towards the opened position, the spring arms 
are brought close towards each other At this time, if the 
respective free ends of the spring arms are fixed, the 
twin coils of the torsional spring moves up and down in 
a plane parallel to the plane of the movement of the 
slide shutter as the latter is moved between the closed 
and opened positions. 

[0028] Accordingly, although the twin-coiled torsional 
spring may be effectively utilized if the space for instal- 
lation of this torsional spring is of a size sufficient to 
accommodate the movement of the twin coils that takes 
place in the manner described above, the use of the 
anchor slots, one defined in the slide shutter and the 
other defined in the guide wall for slidable anchorage of 
the respective free ends of the spring wires, is particu- 
larly advantageous in that an unnecessary movement of 
the twin coils within the limited space can be avoided. 
[0029] Although the idea of use of the anchor slots dis- 
cussed above may be equally employed in the disc car- 
tridge, the disc cartridge housing has a void space 
available at each of the four corner region, which space 
is of a size sufficient to accommodate the movement of 
the twin coils of the torsional spring. Thus, the void 
space generally found in the disc cartridge is maximally 
efficiently utilized to accommodate the twin-coiled tor- 
sional spring in accordance with the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The present invention will become readily 
understood from the following description of preferred 
embodiments thereof made with reference to the 
accompanying drawings, in which like parts are desig- 
nated by like reference numeral and in which: 

Fig. 1 is a front sectional view, with a portion cut 
away, of a single-reel tape cartridge according to a 
first preferred embodiment of the present invention, 
with a slide shutter opened; 
Fig. 2 is a perspective view of the single-reel tape 
cartridge shown in Fig. 1 ; 

Fig. 3 is a fragmentary top sectional view of one 
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corner of the single-reel tape cartridge of Fig. 1, 
showing the details of a retainer pin secured to a 
free end of the length of magnetic tape; 
Fig. 4 is a fragmentary front sectional view substan- 
tially similar to Fig. 1 , showing the slide shutter 
opened; 

Fig. 5 is a cross-sectional view, on an enlarged 
scale, taken along the line A-A in Fig. 4; 
Fig. 6 is an exploded view of a portion of the single- 
reel tape cartridge, showing the manner in which a 
twin-coiled torsional spring and the slide shutter are 
mounted; 

Fig. 7 is a top plan view of a disc cartridge, with the 
slide shutter closed, according to a second pre- 
ferred embodiment of the present invention; 
Fig. 8 is a view similar to Fig. 7, with the slide shut- 
ter opened; 

Fig. 9 is a schematic side sectional view, on an 
enlarged scale, of a front portion of the disc car- 
tridge; 

Fig. 10 is a top plan view, with a top casing 
removed, showing a condition of the torsional 
spring when the slide shutter is closed; and 
Fig. 11 is a top plan view, with a top casing 
removed, showing a different condition of the tor- 
sional spring when the slide shutter is opened; and 

DESCRIPTION OF THE EMBODIMENTS 

(First Embodiment - Figs. 1 to 6) 

[0031] Referring first to Figs. 1 to 8, there is shown a 
first preferred embodiment of the present invention 
which is directed to a single-reel magnetic tape car- 
tridge. As best shown in Fig. 2, the single-real magnetic 
tape cartridge comprises a generally rectangular box- 
like housing 1 made up of upper and lower casings 1a 
and 1 b joined together in any known manner to define a 
tape chamber. The housing 1 so formed includes top 
and bottom panels, a peripheral front wall 6, a periph- 
eral rear wall opposite to the front wall 6 and first and 
second peripheral side walls opposite to each other and 
accommodates therein a single reel 2 around which a 
length of magnetic tape 3 is wound. When in use with a 
tape drive such as, for example, used in association 
with a computer, the single-reel magnetic tape cartridge 
is loaded into the tape drive in a direction shown by the 
arrow P with one of the side walls, for example, the first 
side wall of the housing 1 oriented towards the tape 
drive. The front wall 6 has one end portion adjacent the 
first side wall formed with a rectangular opening 4 
through which the magnetic tape 3 is drawn into or out 
of the tape chamber in the housing 1 . 
[0032] The housing 1 also includes a slide shutter 5 
movable between opened and closed positions in a 
direction lengthwise of the front wall 6 for selectively 
opening and dosing the rectangular opening 4, respec- 
tively. The slide shutter 5 is in the form of a generally 



rectangular flat plate with its longitudinal sense aligned 
with the longitudinal sense of the front wall 6 and has a 
tab 1 3 formed integrally therewith so as to lie perpendic- 
ular to the remaining body of the slide shutter 5. As 

5 clearly shown in Figs. 3 and 4, a substantially right- 
angled joint between the front wall 6 and the first side 
wall of the housing 1 . For example, one end of the first 
side wall adjacent the front wall 6 as clearly shown in 
Fig. 6, is formed with a cutout 18 which, when the slide 

iq shutter 5 is held in the closed position as shown therein, 
receives the tap 13 of the slide shatter 5 to keep the 
tape chamber dust-proof. 

[0033] A free end of the magnetic tape 3 remote from 
the reel 2 is anchored to a retainer pin 7 that can be 
15 caught at a predetermined position within the tape 
chamber and inwardly adjacent the rectangular opening 
4 when the length of magnetic tape 3 is drawn into the 
tape chamber and completely wound around the reel 2, 
in a manner which will now be described. The retainer 
20 pin 7 has a length greater than the width of the length of 
magnetic tape 3 and has its opposite ends protruding 
outwardly of the opposite side edges of the magnetic 
tape 3 when the latter is anchored thereto. More specif- 
ically, as shown in Fig. 3, the free end of the magnetic 
25 tape 3 is anchored to the retainer pin 7 by turning it 
around the pin 7 and then mounting a C-clip 8 externally 
around the pin 7 with that free end of the tape 3 retained 
firmly in position around the pin 7. 
[0034] Generally U-shaped stays 9 each having a pair 
30 of elastically deformable fingers 9a and 9b connected at 
one end together through a transverse body are fitted to 
respective inner surfaces of the top and bottom panels 
of the housing 1 with their transverse bodies fixed 
thereto. These stays 9 are so positioned adjacent the 
35 rectangular opening 4 with the opening of the U-shape 
oriented towards the rectangular opening 4 that, when 
the length of magnetic tape 3 is drawn into the tape 
chamber and completely wound around the reel 2, the 
opposite ends of the retainer pin 7 are caught in respec- 
40 tive U-shaped spaces and retained in position by the 
elasticity of the lingers 9a and 9b as clearly shown in 
Fig. 3. Thus, it will readily be seen that when the length 
of magnetic tape 3 is drawn into the tape chamber and 
completely wound around the reel 2 and the slide shut- 
45 ter 5 is held in the closed position, the retainer pin 7 is 
retained in position inwardly adjacent the slide shutter 5 
with its opposite ends caught by the respective stays 9. 
[0035] Although not shown, when the tape cartridge is 
inserted into the tape drive, a loading member provided 
so in the tape drive grips, while the slide shutter 5 is in the 
opened position, the opposite ends of the retainer pin 7 
clear of the C-clip 8 and pulls or pushes the retainer pin 
7 out of or into the tape chamber, respectively. As a mat- 
ter of course, when the retainer pin 7 is pushed into the 
55 tape chamber by the loading member, the reel 2 is suit- 
ably driven to wind up the length of magnetic tape 3 
and, at this time, the opposite ends of the retainer pin 7 
are forced into the respective U-shaped spaces while 
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pushing the elastically deformable fingers 9a and 9b 
away from each other against the respective elasticity 
thereof. The manner of use of the tape cartridge 
described above is welt known to those skilled in the art 
and, therefore, no further detail will be reiterated for the 5 
sake of brevity. In any event, as is well known to those 
skilled in the art, the rectangular opening 4 has a sub- 
stantial width as measured in a direction lengthwise of 
the front wall 6 to allow the loading member to selec- 
tively project into or withdraw from the tape chamber. 10 
[0036] Referring to Fig. 6, the slide shutter 5 is of one- 
piece construction made of plastics and including a rec- 
tangular body 1 1 for selectively opening and closing the 
rectangular opening 4 and an lateral extension 12 posi- 
tioned inwardly of the front wall 6. The tab 1 3 referred to is 
above and adapted to be engaged with an operating 
member (not shown) in the tape drive is integrally 
formed with that end of the slide shutter 5 opposite to 
the lateral extension 12. The lateral extension 12 is of a 
size and shape having a lower edge flush with a lower 20 
edge of the rectangular body 1 1 and also having an 
upper edge stepped downwardly from an upper edge of 
the rectangular body 11 so as to define a generally L- 
shaped cutout 14. 

[0037] In addition, the lateral extension 12 has an 25 
outer surface adjacent the front wall 6 and in flush with 
a corresponding outer surface of the rectangular body 
11 and also having an inner surface remote from the 
front wall 6 and confronting the tape chamber, said inner 
surface being set back from the corresponding inner 30 
surface of the rectangular body 1 1 a predetermined dis- 
tance sufficient to accommodate one (24) of opposite 
spring arms 23 and 24 of a biasing member 20 which 
would become clear from the subsequent description. 
[0038] For the reason which will become clear from 35 
the subsequent description, the lateral extension 12 
having a thickness smaller than that of the rectangular 
body 1 1 is formed with a sJot 15 defined therein so as to 
extend in a direction perpendicular to the direction of 
movement of the slide shutter 5. The L-shaped cutout 40 
14 referred to above is necessitated to avoid any possi- 
ble interference between the slide shutter 5 and the 
biasing member 20, particularly coiled portions 21 of 
the biasing member 20 when the shutter is moved 
towards the opened position. 45 
[0039] As shown in Fig. 5, the slide shutter 5 is slida- 
b(y supported in between the front wall 6 and a guide 
wall 16 positioned inwardly of the front wall 6 and 
spaced therefrom a distance slightly greater than the 
thickness o< the rectangular body 11 of the slide shutter so 
5. As is the case with the front wall 6, the guide wall 16 
may be made up of upper and lower guide wall portions 
integral with the upper and lower casings 1a and 1b, 
respectively, and gains its shape when the upper and 
lower casings la and 1b are joined together. Even this ss 
guide wall 16 has a rectangular opening defined therein 
at a location aligned with the rectangular opening 4. 
Alternatively, although not show, a guideway for guiding 



the sliding motion of the slide shutter 5 may comprise 
upper and lower grooves one defined in the top panel of 
the housing 1 by an upper rail in cooperation with the 
upper edge of the front wall 6 and the other defined in 
the bottom panel of the housing 1 by a lower rail in coop- 
eration with the lower edge of the front wall 6. 
[0040] By the reason which will become clear from the 
subsequent description, a catch 17 in the form of a slot 
or clevis is formed in the guide wall 16, particularly, the 
lower guide wall portion integral with the lower casing 
1b, as shown in Fig .6, which catch 17 is positioned 
spaced a distance from the slot 1 5 in the slide shutter 5 
towards the second side wall of the housing 1 as can be 
seen from Fig. 4. As a matter of design, this catch 17 is 
invisible from outside since it is defined in the guide wail 

16 that is positioned inwardly of the front wall 6 with 
respect to the tape chamber. 

[0041 ] The biasing member 20 for normally urging the 
slide shutter 5 towards the closed position comprises a 
twin-coiled torsional spring including, in addition to the 
spring arms 23 and 24 referred hereinbefore, two coils 
21 with a bridge 22 connecting them together, as clearly 
shown in Fig. 6. This twin-coiled torsional spring 20 is 
prepared from a single length of wire with the spring 
arms 23 and 24 extending generally in the same direc- 
tion outward^ from the respective coils 21 and with the 
coils 21 having been set to allow the spring arms 23 and 

24 to resiliency expand in respective directions away 
from each other. Each of the spring arms 23 and 24 has 
a free end remote from the respective coil 21 which is 
bent transverse to define an engagement pawl 25 or 26 
that is adapted to loosely engage in the associated slot 

1 7 or 15. Specifically, the engagement pawls 25 and 26 
integral with the spring arms 23 and 24, respectively, 
are oriented in respective directions opposite to each 
other. 

[0042] In an assembled condition of the tape cartridge 
according to the present invention, this twin-coiled tor- 
sional spring 20 is accommodated in between the front 
wall 6 and the guide wall 16 with the engagement pawls 

25 and 26 slidingly received within the slots 17 and 15 
as clearly shown in Figs. 1 and 4. Accordingly, in this 
condition, the twin-coiled torsional spring 20 normally 
biases the slide shutter 5 towards the closed position as 
shown in Fig. 4, in which condition the twin coils 21 are 
held in contact with the top panel of the housing 1 and 
substantially cleat of the L-shaped cutout 14 in the slide 
shutter 5, but when the slide shutter 5 is moved to the 
opened position against the resilient force exerted by 
the torsional spring 20, the twin coils 21 are positioned 
within the L-shaped cutout 14 as shown in Fig. 1 . Move- 
ment of the slide shutter 5 towards the opened position 
is effected by the operating member (not shown) in the 
tape drive which, as the tape cartridge is inserted into 
the tape drive, engages the tab 13 integral with the slide 
shutter 5 and then drive the slide shutter 5 towards the 
opened position against the resiliency of the torsional 
spring 20. It is to be noted that each of the twin coils 21 
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has a thickness slightly smaller than the internal spac- 
ing between the front wall 6 and the guide wall 16. 
[0043] As the slide shutter 5 is moved towards the 
closed position, the spring arms 23 and 24 are drawn 
close towards each other with the coils 21 deformed or 
compressed circumferentially inwardly to accumulate 
respective restoring forces that will act to bias the slide 
shutter 5 towards the closed position. At this time, since 
the twin coils 21 are held substantially immovable in 
contact with the top panel of the housing 1 , the engage- 
ment pawls 25 and 26 slide downwardly within the 
respective slots 17 and 15 to thereby accommodate 
change in size of the torsional spring 20. 
[0044] From the foregoing, it has now become clear 
that the L-shaped cutout 14 in the slide shutter 5 is 
necessitated to allow the lateral extension 12 to move 
underneath the twin coils 21 as the slide shutter 5 is 
moved towards the opened position. After the slide 
shutter 5 has completely been moved to the opened 
position, the loading member in the tape drive will pull 
the retainer pin 7 out of the tape chamber to draw the 
length of magnetic tape 3 outwardly of the tape car- 
tridge. 

[0045] Considering that the housing 1 is made up of 
the upper and lower casings 1 a and 1 b, mounting of the 
slide shutter 5 and its associated component parts 
including the torsional spring 20 can readily and easily 
be accomplished. More specifically, before the upper 
and lower casings 1a and 1b are joined together, the 
slide shutter 5 and the torsional spring 20 having the 
engagement pawl 26 received in the slot 15 in the slide 
shutter are inserted in between the front wall 6 and the 
guide wall 16, followed by insertion of the engagement 
pawl 25 into the slot 17 in the guide wall 16. After the 
slide shutter 5 and the torsional spring 20 have been 
mounted in this manner, the spring arms 23 and 24 
expands outwardly to bring the slide shutter 5 to the 
closed position and, therefore, there is little possibility 
that the torsional spring 20 may jump out of the position 
when the upper casing 1a is to be mounted onto the 
lower casing 1b to complete the housing 1 . 
[0046] Although the preferred embodiment of the tape 
cartridge has been described with reference to Figs. 1 
to 6, it is to be noted that in place of the slot 15 in the 
slide shutter 5, an elongated groove may be employed 
that open downwardly from the lower side edge of the 
lateral extension 12. Also, in place of the slots 15 and 
17, round perforations sufficient to receive therein the 
engagement pawls 26 and 25 may be employed, in 
which case a sufficient space should be provided 
between the top panel of the housing 1 and the twin 
coils 21 so that during the movement of the slide shutter 
5 between the opened and closed positions the twin 
coils 21 can move up and down. Also, the guide wall 16, 
although described as made up of the guide wall por- 
tions integral respectively with the upper and lower cas- 
ings 1a and 1b, may be integrally formed with either one 
of the upper and lower casings 1a and 1b. 



[0047] The present invention is equally applicable to a 
DAT (digital audio tape) cartridge of a structure wherein 
a slide shutter is supported for movement between pro- 
jected and retracted position along a bottom wall of the 

5 rectangular box-like casing for selectively opening and 
closing a bottom opening that is communicated with a 
front opening through which a length of tape is loaded or 
unloaded. In this case, the twin-coiled torsional spring 
shown by 20 in the foregoing embodiment can be 

10 employed in association with the bottom slide shutter. 

(Second Embodiment - Figs. 7 to 1 1) 

[0048] Referring to Figs. 7 to 1 1 . there is shown a see- 
rs ond preferred embodiment of the present invention 
which is directed to a disc cartridge accommodating 
therein a magneto-optical recording disc 30. As shown 
in Figs. 7 and 8, the disc cartridge comprises a gener- 
ally square box-like f lat housing 1 made up of upper and 
20 lower casings 1a and 1b joined together in any known 
manner to define a disc chamber. The housing 1 so 
formed includes top and bottom panels 31a and 31b, a 
peripheral front wall 6, a peripheral rear wall opposite to 
the front wall 6 and first and second peripheral side 
25 walls opposite to each other and accommodates therein 
the magneto-optical disc 30. 

[0049] The top and bottom panels of the housing 1 
has an access window 44 defined therein at a respec- 
tive location adjacent the front wall 6 and substantially 

30 intermediate of the length of the front wall 6 (or the width 
of the housing 1). The respective access windows 44 in 
the top and bottom panels are aligned with each other 
as is well known to those skilled in the art. A generally 
U-shaped slide shutter 55 preferably made of plastics 

35 includes top and bottom shutter areas 33v and 33b (Fig. . 
9) and a connecting wall 34. This slide shutter 5 is 
mounted exteriorly on the housing 1 for sliding move- 
ment between opened and closed positions with the top 
and bottom shutter areas 33a and 33b lying parallel to 

40 the top and bottom panels of the housing 1 . The disc 30 
rotatably accommodated within the disc chamber has 
one or both of opposite surfaces adapted for information 
to be recorded thereon or read therefrom and also has 
a center hole defined therein for receiving a drive ele- 

45 ment of the disc drive (not shown). To permit the drive 
element of the disc drive to drive the disc 30 in one 
direction about the center hole, a hub drive hole 38 is 
defined at a center portion of the bottom panel 31b of 
the housing 1 in alignment with the center hole of the 

so disc 30. 

[0050] To facilitate a stabilized sliding motion of the 
shutter 55 without allowing the top and bottom shutter 
areas 33a and 33b to flap relative to the top and bottom 
panels 31a and 31b of the housing 1, a guide groove 32 
55 is formed on an outer surface of each of the top and bot- 
tom panels 31 a and 31 b so as to extend in a direction 
parallel to the direction of movement of the shutter 55 
over a distance generally corresponding to the stroke of 
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movement of the shutter 55 between the closed and 
opened positions. Respective free ends of the top and 
bottom shutter areas 33a and 33b remote from the con- 
necting wall 34 are slidingly retained in and guided by 
the respective guide grooves 32. 5 
[0051] The twin-coiled torsional spring 20 is utilized to 
normally bias the shutter 1 towards the closed position 
as shown in Figs. 7 and 10. As best shown in Fig. 9, the 
connecting wall 34 of the slide shutter 55 is formed inte- 
grally with a guide rib 35 protruding into a guide groove 10 
defined in the front wall 6 of the housing 1 and between 
the top and bottom panels 31a and 31b, which guide rib 
35 concurrently serves as a sprint catch to which the 
free end of the spring arm 24 is anchored. Since as is 
well known to those skilled in the art the disc 30 is round 15 
in shape while the housing 1 is generally square in 
shape having generally angled corners 36, the disc 
chamber inside the disc cartridge has four corner areas 
that are void. One of those corner areas of the disc 
chamber which is generally triangular in shape, for 20 
example, the front left corner area D as viewed in Figs. 
7, 8, 10 and 11, is used to house the twin-coiled tor- 
sional spring 20. The free end of the opposite spring 
arm 23 of the twin-coiled torsional spring 20 then 
housed within the front left corner area D is anchored to 25 
a retainer projection 37 formed integrally with one end 
of the second side wall of the housing 1 adjacent the 
front wall 6 so as to protrude into the front left corner 
area D. 

[0052] A left end portion of the front wall 6 aligned with 30 
the front left corner area D of the disc chamber and 
including the generally angled corner 36 is depleted to 
allow the front left corner area D to be communicated 
with the outside of the housing 1, and the twin-coiled 
torsional spring 20 is inserted into the front left comsr 35 
area D through the depleted end portion of the front wall 
6. As shown in Fig. 9, the top and bottom panels 31a 
and 31b of the housing 1 are integrally formed with 
respective guide walls 39a and 39b so as to protrude 
into the front left corner area D and as to terminate 40 
spaced from each other to define a guide gap 40 there- 
between. The guide rib 35 integral with the connecting 
wall 34 of the shutter 55 terminates within a portion of 
the front left corner area D adjacent the front wall 6 and 
is held in sliding contact with one of the guide walls, for as 
example, the guide wall 39b that guides the guide rib 35 
during the sliding movement of the slide shutter 55. 
[0053] As shown in Fig. 10, the housing 1 has a gen- 
erally round partition wall 41 positioned radially out- 
wardly of the disc 30, and a portion of this round so 
partition wall 41 adjacent the front left corner area D 
serves as a sealing wall to avoid ingress of dust from the 
outside of the housing 1 into the inside of the round wall 
41. 

[0054] As has been discussed with reference to Fig. 55 
6, the twin-coiled torsional spring 20 employed in the 
embodiment shown in Figs. 8 to 1 1 similarly includes 
the two coils 21 , the bridge 22 connecting the two coils 



21 together and the spring arms 23 and 24 extending 
outwardly from the associated coils 21. As a matter of 
course, this twin-coiled torsional spring 20 is prepared 
from a single length of wire with the coils 21 having 
been set to allow the spring arms 23 and 24 to resiliency 
expand in respective directions away from each other. 
[0055] As best shown in Fig. 10, the twin-coiled tor- 
sional spring 20 loosely housed within the front left cor- 
ner area D with the juxtaposed coils 22 loosely 
sandwiched between the top and bottom panels 31a 
and 31b (Fig. 9) of the housing 1 is positioned with the 
opposite spring arms 23 and 24 engaged at their free 
end to the retainer projection 37 and the guide rib 35 to 
bias the slide shutter 55 towards the closed position. It 
is to be noted that the spring arm 24 having the free end 
thereof engaged to the guide rib 35 loosely extends 
through the guide gap 40 between the guide walls 39a 
and 39b. Although not shown, the disc cartridge may 
have a releasable lock means for locking the slide shut- 
ter 55 in the closed position. 

[0056] When and so long as the slide shutter 55 is 
held in the closed position as biased by the twin-coiled 
torsional spring 20, the spring arms 23 and 24 expand 
resiliently in the respective directions away from each 
other as shown by the solid line in Fig. 10 with the twin 
coils 21 positioned close towards the front wall 6. On the 
other hand, when the slide shutter 55 is moved to the 
opened position as shown in Fig. 8 against the biasing 
force of the twin-coiled torsional spring 20, the spring 
arms 23 and 24 are brought close towards each other 
as shown in Fig. 11 and by the phantom line in Fig. 10 
with the twin coils 21 having moved away from the front 
wall 6 and also from a portion of the partition wall 41 
adjacent the front left corner area D. This movement of 
the twin coils 21 within the front left corner area D is in 
no way interfered by that portion of the partition wall 41 
and the distance between the twin coils 21 and that por- 
tion of the partition wall 41 and also the distance 
between the twin coils 21 and the front wall 6 progres- 
sively increase as the slide shutter 5 is moved from the 
closed position towards the opened position. At the time 
the slide shutter 55 reaches the opened position, the 
twin coils 21 are blocked by the second side wall of the 
housing 1. 

[0057] Given the single-coiled torsional spring 
employed in the prior art disc cartridge and the twin- 
coiled torsional spring employed in the present inven- 
tion exerts an equal biasing force, the distance between 
^ - coils 21 of the twin-coiled torsional spring 20 and the 
wall 6, which progressively increases as the slide 
er 55 is moved towards the opened position, is 
bf waller than that exhibited by the single-coiled torsional 
spring employed in the prior art disc cartridge. 
[0058] In any event, the movement of the slide shutter 
55 towards the closed position is effected by the biasing 
force of the twin-coiled torsional spring 20, whereas the 
movement of the slide shutter 55 from the closed posi- 
tion towards the opened position is effected by a shutter 
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opener (not shown) provided in the disc drive (not 
shown) as the disc cartridge is inserted into the disc 
drive in the direction P as is well known to those skilled 
in the art. 

[0059] While the disc cartridge according to the sec- s 
ond embodiment of the present invention has been fully 
described, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
For example, although in the foregoing embodiment the 
twin-coiled torsional spring 20 has been shown as 10 
accommodated within the front left corner area D, it may 
be accommodated within the front right corner area D 
as viewed in Figs. 7 and 8. Also, the disc 30 may be any 
known disc-shaped recording medium such as a mag- 
netic disc, an optical disc or a magneto-optical disc, is 2. 
Moreover, the direction of insertion of the disc cartridge 
may not be limited to the direction shown by the arrow P, 
but the disc cartridge embodying the present invention 
may be inserted in the disc drive with, for example, the 
front wall 6 oriented towards the disc drive. Yet, the cor- 20 
ner 36 may not be angled as shown, but may be right- 
angled or rounded. 

[0060] Although the present invention has been 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 25 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
For example, although the twin-coiled torsional spring 
20 has been shown of a design in which the bridge 22 3. 
connecting the coils 21 together extends in a plane par- 30 
ailei to and spaced from the plane in which both of the 
spring arms 23 and 23 lie as best shown in Fig. 6, the 
bridge 22 may extend from one end of one of the coils 
22 to one end of the other of the coils 22 which is offset 
relative to such one end of one of the coils 22. Also, the 35 
bridge 22 may not be positioned on one side of the 
associated coils 21 remote from the spring arms 23 and 
24 and may be positioned on the other side of the asso- 
ciated coils 21 adjacent the spring arms 23 and 24. In 
any event, any twin-coiled torsional spring made of a 40 
single wire suffices. 

[0061] Accordingly, such changes and modifications 
are to be understood as included within the scope of the 
present invention as defined by the appended claims, 
unless they depart therefrom. 45 4. 

Claims 

1. A cartridge for accommodating a recording 
medium, which cartridge comprises: so 

a housing having a medium chamber defined 
therein for accommodating the recording 
medium, said housing having at least one 
access opening defined therein; 55 
a slide shutter slidably mounted on the housing 
for movement between an opened position in 
which the access opening is opened and a 



closed position in which the access opening is 
closed; 

a biasing member for biasing the slide shutter 
towards the closed position, said biasing mem- 
ber comprising a twin-coiled torsional spring 
including first and second coils connected 
together by means of a bridge and first and 
second spring arms extending outwardly from 
the first and second coils, respectively, said first 
spring arm having a free end engaged to the 
slide shutter and said second spring arm hav- 
ing a free end engaged to a portion of the hous- 
ing. 

The cartridge as claimed in Claim 1 , wherein the 
recording medium is a length of magnetic recording 
tape, and further comprising a single reel around 
which the length of magnetic recording tape is 
wound with one of opposite ends thereof anchored 
to the reel, said reel being housed rotatably within 
the medium chamber; a generally elongated 
retainer member to which the other of the opposite 
ends of the magnetic recording tape is anchored; 
and means for holding the retainer member at a 
retracted position inside the housing adjacent the 
access opening when the slide shutter is in the 
closed position. 

The cartridge as claimed in Claim 2, wherein the 
housing includes a front wall and a guide wall con- 
fronting to and spaced a distance from the f ront wall 
inwardly of the housing, said front wall and said 
guide wall cooperating with each other to define a 
guide groove, said slide shutter being slidably 
received in said guide groove for movement 
between the opened and closed positions, and 
wherein said twin-coiled torsional spring is accom- 
modated within a portion of the guide grooves on 
one side of the opened position of the slide shutter 
opposite to the closed position thereof, with the first 
and second spring arms extending in a plane sub- 
stantially parallel to any one of the front and guide 
wails. 

The cartridge as claimed in Claim 3, wherein the 
slide shutter is in the form of a generally rectangular 
plate including a rectangular shutter body for selec- 
tively opening and dosing the access opening and 
an lateral extension formed integrally with the rec- 
tangular shutter body so as to extend from one of 
opposite ends of the shutter body that is adjacent 
the opened position of the slide shutter, said rectan- 
gular plate having one corner area depleted to 
define a cutout at a location above the lateral exten- 
sion for accommodating the twin coils of the tor- 
sional spring when the slide shutter is moved to the 
opened position to thereby avoid interference with 
the coils of the torsional spring. 
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5. The cartridge as claimed in Claim 3 or 4, wherein 
said portion of the housing has a first slot defined 
therein for receiving the free end of the second 
spring arm and said slide shutter has a second slot 
defined therein for receiving the free end of the first 5 
spring arm, at least one of said first and second 
slots extending in a direction generally perpendicu- 
lar to a direction of movement of the slide shutter. 

6. The cartridge as claimed in Claim 1 , wherein said 10 
recording medium is an information carrier disc 
having at lest one of its opposite surfaces adapted 

for information to be recorded thereon or read 
therefrom, said carrier disc being rotatably accom- 
modated within the medium chamber, and wherein is 
the housing includes first and second panels oppo- 
site to each other joined together by means of a 
peripheral wall with the medium chamber defined 
therebetween and said access opening is defined 
in at least the first panel. 20 

7. The cartridge as claimed in Claim 6, wherein said 
access opening is also defined in the second panel 
in alignment with the access opening in the first 
panel; 25 

wherein said slide shutter is of a generally U- 
shaped configuration including first and second 
shutter areas and a connecting wall connecting the 
first and second shutter areas together, said slide 
shutter being mounted exteriorly on the housing for 30 
sliding movement between the opened and closed 
positions with the first and second shutter areas 
lying parallel to the first and second panels of the 
housing, said access openings being closed 
respectively by the first and second shutter areas 3t 
when the slide shutter is in the closed position, but 
opened when the slide shutter is in the opened 
position; and 

wherein the connecting wall of the slide shut- 
ter has a spring catch formed integrally therewith so 40 
as to protrude inwardly of the housing and the free 
end of the first spring arm is connected with said 
spring catch in the connecting wall, whereas the 
free end of the second spring arm is connected to 
one of corner areas of the housing adjacent the 45 
opened position of the slide shutter. 

8. The cartridge as claimed in Claim 7, wherein the 
twin-coiled torsional spring is accommodated within 

a void space at said one of the corner areas of the so 
housing with the first and second spring arms 
extending generally parallel to any one of the first 
and second panels and towards a portion of the 
peripheral wall of the housing over which the slide 
shutter straddles/whereby the first and second 55 
spring arms are brought close to each other when 
the slide shutter is moved to the closed position, but 
are resiliency separated away from each other 



when the slide shutter is moved to the opened posi- 
tion, said coils when the slide shutter is in the 
closed position being positioned in abutment with 
another portion of the peripheral wall of the housing 
which lies substantially perpendicular to said first- 
mentioned portion of the peripheral wall of the 
housing. 



15 



10 

BNSDOCID: <EP 0944083A1_I_> 



EPO 944 083 A1 




11 



BNSDOCID: <EP 0944083A1_I_> 



EP 0 944 083 A1 




EP 0 944 083 A1 





13 



BNSDOCID: <E P 0944083A1 I > 



EP 0 944 083 A1 



Fig. 6 




BNSDOCID: <EP 0944083A1J _> 



14 



EP 0 944 083 A1 




BNSDOCID: <EP 0944O83A1 _!_> 



15 



EP 0 944 083 A1 




BNSDOCID: <E P 0944083A1 _!_> 



16 



EP 0 944 083 A1 




Fig. to 




17 



0944O83A1 I > 



EP 0 944 083 A1 



Fig. 11 




35 34 



BNSDOCID: <EP 09440B3A1 I _> 



18 



EP 0 944 083 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 99 10 5218 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.6) 



EP 0 271 997 A (0PTIC0RD) 22 June 1988 

* abstract; figures 1-7,19 * 

* column 7, line 35 - column 8, line 6 * 

US 5 257 153 A (SAKURADA MASATAKA) 
26 October 1993 

* abstract; figures * 

* column 1, line 57 - column 3, line 46 * 

PATENT ABSTRACTS OF JAPAN 
vol. 098, no. 008, 30 June 1998 
& JP 10 064222 A (SONY CORP) , 
6 March 1998 

* abstract; figure * 

PATENT ABSTRACTS OF JAPAN 
vol. 098, no. 001, 30 January 1998 
& JP 09 245458 A (SONY CORP), 
19 September 1997 

* abstract; figure * 

PATENT ABSTRACTS OF JAPAN 

vol. 009, no. 116 (P-357), 21 May 1985 

6 JP 60 001685 A (SONY KK) , 

7 January 1985 

* abstract; figure * 

US 4 045 821 A (FUJIKURA HIR0SHI) 
30 August 1977 

* abstract; figures * 

* column 3, line 12 - column 4, line 37 * 

US 4 620 254 A (SMITH II K0BERT R) 
28 October 1986 

* column 2, line 38 - column 3, line 36; 
figures * 



The present search report has been drawn up for all claims 



1,6-8 
,6-8 

1,6-8 

1,6-8 
1,6-8 



1,2 



1,2 



1,2 



Race of March 

THE HAGUE 



Dale of completion of the tearch 

18 May 1999 



G11B23/04 
G11B23/03 
G11B23/107 



TECHNICAL FIELDS 
SEARCHED <lrn\Ct.6) 



G11B 



L 



Declat, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the »ame category 
A : technological background 
O : non-written dtectoeure 
P '. OTtermedu 



T : theory or pnnoipie underlying the invention 
E : earlier patent document but pubfahed on, or 

after the filing date 
D : document cited in the application 
L : document oiled for other reaaone 

i'V inen^r of'tn." tame patent family, oormeponcing 



19 



BNSDOCID: <EP 0944083A1J_> 



EP 0 944 083 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 10 5218 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passagas 



Relevant 

to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



A 
A 



D,A 



EP 0 4G6 943 A (PHILIPS NV) 9 January 1991 

* abstract; figures 3-12 * 

US 3 759 465 A (JANSSEN D ET AL) 
18 September 1973 

* abstract; figure 1 * 

EP 0 537 714 A (FUJI PHOTO FILM CO LTD) 
21 April 1993 

* column 4, line 17 - line 54; figure 2 * 

PATENT ABSTRACTS OF JAPAN 

vol. 096, no. 007, 31 July 1996 

-& JP 08 063940 A (HITACHI MAXELL LTD), 

8 March 1996 

* abstract; figures * 

EP 0 589 443 A (MINNESOTA MINING & MFG) 
30 March 1994 

* abstract; figures * 



1,2 
1,2 

1,2 

1,2 



1,2 



TECHNICAL FIELDS 
SEARCHED (lrtLCI.6) 



The present search report has been drawn up for ail claims 



P ace of search 



THE HAGUE 



Date of completion oi the search 

18 May 1999 



Examiner 

Declat, M 



CATEGORY OF CITED DOCUMENTS 

X : partxxitarty relevant * taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, c 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the i 



• patent family, corresponding 



20 



BNSDOCID: <EP 09440B3A1 I > 



EP 0 944 083 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 10 5218 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

18-05-1999 



raieni uocuirioni 




Publication 


Patent family 


Publication 


cited in search report 




date 




member(s) 


date 


EP 0271997 


A 


22-06-1988 


DE 


3787879 D 


25-11-1993 




DE 


3787879 T 


10-02-1994 






JP 


1118277 A 


10-05-1989 






US 


4908817 A 


13-03-1990 






IK 




31-07-1990 


US 5257153 


A 


26-10-1993 


PA 


LUl7LlH n,l 


22-12-1990 


US 4045821 


A 


30-08-1977 


jp 


951692 C 


25-05-1979 






jp 


52028311 A 


03-03-1977 






jp 


53032247 B 


07-09-1978 






AU 


1719376 A 


02-03-1978 






AU 


509932 B 


29-05-1980 






AU 


4465779 A 


21-06-1979 






BE 


844407 A 


16-11-1976 






BR 


7605262 A 


09-08-1977 






CA 


1050066 A 


06-03-1979 






CH 


607227 A 


30-11-1978 






DE 


2638075 A 


03-03-1977 






FR 


2322081 A 


25-03-1977 






GB 


1522046 A 


23-08-1978 






NL 


7609194 A 


02-03-1977 






SE 


414353 B 


21-07-1980 






SE 


7609184 A 


01-03-1977 


US 4620254 


A 


28-10-1986 


NONE 






EP 0406943 


A 


09-01-1991 


NL 


8901682 A 


01-02-1991 






NL 


9000348 A 


02-09-1991 






AT 


138217 T 


15-06-1996 






AU 


647394 B 


24-03-1994 






AU 


5801790 A 


03-01-1991 






CA 


2020214 A 


04-01-1991 






CN 


1048621 A,B 


16-01-1991 






CZ 


9003259 A 


19-10-1994 






CS 


9005686 A 


13-05-1992 






DE 


69026984 D 


20-06-1996 






ES 


2088407 T 


16-08-1996 






HU 


210700 B 


28-06-1995 






JP 


3044857 A 


26-02-1991 






PL 


164899 B 


31-10-1994 






PT 


94570 A 


31-03-1992 






RU 


2066482 C 


10-09-1996 






US 


5610778 A 


11-03-1997 






US 


5237479 A 


17-08-1993 






DD 


297729 A 


16-01-1992 



Si For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



21 



BNSDOCID: <EP 0944083A1_I_> 



EP 0 944 083 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 10 5218 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

18-05-1999 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


data 




members) 


date 


EP 0406943 A 




DE 


4033095 A 


20-G6-1991 




EP 


0434143 A 


26-06-1991 






FI 


906173 A 


19-06-1991 






MX 


173632 B 








PL 


165833 B 


28-02-1995 






RU 


2067322 C 


27-G9-1996 






US 


5365393 A 


15-11-1994 






US 


5231553 A 


27-97-1993 


US 3759465 A 


18-09-1973 


BE 


779996 A 


16-06-1972 




CA 


961576 A 


21-01-1975 






DE 


2219668 A 


16-11-1972 






FR 


2135976 A 


22-12-1972 






GB 


1326337 A 


08-08-1973 






JP 


51041054 B 


08-11-1976 






NL 


7204206 A 


25-10-1972 


EP 0537714 A 


21-04-1993 


DE 


69216354 D 


13-02-1997 




DE 


69216354 T 


24-04-1997 






US 


5332173 A 


26-07-1994 


EP 0589443 A 


30-03-1994 


DE 


69321805 D 


03-12-1998 




JP 


6195933 A 


15-07-1994 






US 


5465187 A 


07-11-1995 


FORM P04S9 











& For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



22 



0944083A1 _|_> 



